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TRI-X-500 


HANDBOOK 
TRANSMITTER 


STANDARD FORM WARRANTY 


ADOPTED BY THE RADIO MANUFACTURERS ASSOCIATION, INC. 


This equipment is warranted to be free from defective material 
and workmanship and repair or replacement will be made of any part 
which under normal installation, use and service discloses defect, 
provided the unit is delivered by the owner to the manufacturer or 
through the authorized radio dealer or wholesaler from whom pur- 
chased, intact, for examination, with all transporation charges pre- 
paid to the factory, within ninety days from the date of sale to original 
purchaser, and provided that such examination, discloses in the mane 
ufacturer's judgement that it is thus defective. 


This warranty does not extend to any radio products which have 
been subjected to misuse, neglect, accident, incorrect wiring, im- 
proper installation, or to use in violation of instructions furnished by 
the manufacturer, nor extend to units which have been repaired or 
altered outside of the factory, nor to cases where the serial number 
thereof has been removed, defaced or changed, nor to accessories 
used therewith of other manufacture. 


Any part of a unit approved for remedy or exchange hereunder 
will be remedied or exchanged by the authorized radio dealer or 
wholesaler without charge to the owner. - 


This warranty is in lieu of allother warranties expressed or im- 
plied and no representative or person is authorized to assume for the 
manufacturer any other liability in connection with the sale of their 
radio products. 


Tri-State Electronics, Inc. reserves the right to make any change 
in design or to make addition to, or improvements in, its products 
without imposing any obligations upon itself to install them in its pro- 
ducts previously manufactured, 


THE TRI-X-500 


AMATEUR BAND TRANSMITTER 


80 - 10 METERS 


Operating And Service Information 


TRI-STATE ELECTRONICS, INC. 
2734 LEE HIGHWAY 
FALLS CHURCH, VA. 
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SECTION | 
INSTALLATION 


UNPACKING 


Inspect the transmitter for any possible shipping damage after it is re- 
moved from the shipping carton. Do not ship damaged equipment back 
to the manufacturer until authorized to do so by the manufacturer. In 
the event of damage incurred in transit, claims against the carrier de- 
livering the equipment must be made with the carrier's agentat the point 
of delivery. Notify the Company in the event such a claim is filed with 
the carrier. Save the shipping carton and packing material. It may come 


in handy in the event shipping or storage is contemplated. 


INITIAL CHECKS 


Check to see that the rectifier plate caps are in place and all tubes and 
crystals are fully in their sockets. (The time delay tube is in a sepa- 
rate carton). Check all controls and switches for freedom of operation 
DO NOT install the time delay tube in it's socket prior to connecting the 


transmitter to the 117V AC line. (See Section 2.1). 


COOLING REQUIREMENTS 

The TRI-X-500 transmitter is designed as a complete desk top trans- 
mitter. When installing this unit, there are certain requirements that 
should be met in order to obtain the optimum capability and long life 
designed into the equipment. 

It is imperative that this unit, like other high-power transmitters, have 
adequate air circulation for proper cooling. Cooling air is drawn in the 
unit along the extreme sides at the see. Ene rear nea portion of 
the cabinet and above ay upper edge of the front panel. The internal 
airflow in through the final tube anode fins through the Final Amplifier 
Housing. All the air is then expelled through the rear of the final com- 
partment. Leave at least six inches of space eee the rear of the 

transmitter ae any obstructions such as a wall or otherelectronic 
equipment. Do not place the transmitter on other heat generating de- 
vices, or in such a way that excessively hot air from radiators or other 


heating units are likely to be drawn in the intake areas. 


POWER REQUIREMENTS 

Power line considerations are also important, as an installation with 
inadequate wiring cannot supply the proper primary power at ie trans- 
mitter, especially under fully loaded key down conditions. The power 
line should be capable of supplying at least Cr) aren for the trans- 
mitter not including the accessory SRUCREAe Re Allow adequate reserves 


for supplying the other pieces of equipment at the installation. Included 


Pero 


is a three wire power cord for maintaining proper grounding of the unit. 
If a three prong wall receptacle is not available,use an adapter plug and 
ground the free lead to the electrical conduit or other good ground. This 
is not to be depended upon as an RF ground. (See papagraph 2.2.7 for 


transmitter grounding requirements). 


STATION CONNECTIONS 

Refer to figure (2) for interconnection of associated equipment. Switch- 
ing contacts of the transmit-receive relay Kl are eyuable at the rear 
terminal strip (TBl). These provide for receiver muting and antenna 
relay operation. Vox anti-trip connections are also provided on term- 
inal strip (TB1) and are designed for use across a4ohm receiver speake 
er output transformer. Higher speaker transformer impedances would 
require a series dropping resistor. A spotting signal output terminal is 
also provided on (TB1) aa should be connected to the receiver ground 
terminal adjacent to the antenna input. This insures the coupling of a 
controllable amount of RF few, the tranemittes eee stage for receiver 
spotting. The lead from the spotting connection to the receiver should 
be of the ehieided type. Connecting the shield braid and center conductor 
of this lead to the proper terminals at the rear of the transmitter and 
grounding only the center cose oF at the receiver antenna ground term- 


inal will provide adequate signal injection for spotting purposes. 


SECTION 11 
OPERATION 


2.1 PRE -OPERATING PROCEDURE 
With the time delay tube removed, connect power cord to a 117V AC - 60 
cps source and turn the on-off switch to the ON position. The blower 
should function immediately upon energizing the transmitter. CAUTION - 
Do not leave the transmitter ON if the blower is not operating, as dam- 
age to the final amplifier may result. The standby light should indicate 
as soon as the transmitter is connected to the 117V AC line. This indi- 
cates the presence of bias voltages and VFO filament voltage as long as 
the function switch is in the standby position and the line cord is plugged 
ii, 

CAUTION - IF THE STANDBY LIGHT DOES NOT INDICATE, DO NOT 
ATTEMPT TO OPERATE THE TRANSMITTER AS DAMAGE TO THE 
FINAL TUBE MAY RESULT. 

2.1.1 With the primary power thus applied, and the time delay tube out of it's 
socket, the mercury vapor rectifier filaments should now be lit. The 
transmitter should be allowed to remain in this state at least 30 minutes 
to insure proper operation of the mercury vapor rectifiers. 

2.1.2 After 30minutes remove allpower from the unit and place the time delay 
tube in it's socket. The preheating of the mercury vapor rectifiers is 
only necessary when the aeeiee has been shipped or whenever the 
rectifiers are replaced. 

CAUTION - THE HIGH VOLTAGE PRESENT IN THIS TRANSMITTER IS 


EXTREMELY HAZARDOUS. TWO THOUSAND (2,000) VOLTS ARE 


Calin lat te 


DEADLY AND CAN ALSO CAUSE SERIOUS INJURY TO CARELESS 
PERSONNEL. LEAVE NO ROOM FOR MISTAKES - TREAT THESE 
POTENTIALS WITH THE RESPECT THEY SO SURELY DESERVE! 
Set the following controls to their counter-clockwise position: 

Spot Level 

Audio Gain 

Drive 

On-Off (transmitter in off position) 
Set the function switch to the STANDBY POSITION. 
Set the mode switch to the USB or LSB POSITION. 
Rotate the On-Off Switch to the ON POSITION. 
After 1 minute, the power relay K2 will be energized and the trans- 
mitter can be operated. 
Switch the function switch to MAN (Manual). The final plate current 
meter should indicate between the bias mark and zero. This is a 
pre-set adjustment. Should an adjustment become necessary, re-set 
the bias potentiometer on the power supply chassis for the correct 
value. (The ee plate current of the final is approximately 50 to 
100 MA, and should be set while monitoring a two-tone test signal 


method display on an oscilloscope. ) 


TRANSMITTER TUNING 


SINGLE SIDEBAND OPERATION 


Connect high impedance mike to microphone connector located at the 
rear of the transmitter chassis. 
Connect antenna of 40-100 ohms impedance to the coaxial antenna 


connector also located at the rear of the transmitter chassis. THE 


eee lee 


2.2. 14 


Lotte LD 


2.25. 2%.0 


TRANSMITTER SHOULD NOT BE OPERATED WITHOUT THE PRO- 


ee SE SE EES EE Se 


GREATER THAN 2:1, 

Place the band switch to the desired band. Turn the audio gain con- 
trol fully counter-clockwise and rotate the final loading control fully 
clockwise. Set the Drive (output) Control (located at the left of the 
final tuning os to the fully counter-clockwise position. 

Place the transmitter mode switch to the CW position. Set the VFO 
to the frequency desired, (The VFO tunes 500 KC on all band posi- 
tions.) Position the transmitter function switch to manual and adjust 
the Driver Control while tuning the ae control to obtain a small de- 
flection on the plate meter. Tune the driver to maximize the plate 
current indication and by means of the Drive Control DO NOT ALLOW 
THE PLATE CURRENT TO EXCEED THE AM INPUT RATING, as 
indicated by the plate current meter, for long periods. 

Adjust the final tuning and loading controls for an indication on the 0- 
10 relative output meter. This provides a very poreriinate setting of 
the final tuning and loading controls which enables the operator to 
tune up more conveniently when full drive is applied to the final. 
Under no conditions should the final be operated with insufficient load- 
ing for extended periods, especially aren the aaa power exceeds the 
AM rating. Permanent damage to the fine ee will S| due to the 
extreme heat developed. 

Set the mode switch to CAL position. te this edn oe neioL0 panel 


meter will monitor final grid current from 0 to 1.0 MA. Adjust the 


ee cent 


Drive Control until the meter indicates from 0 to 1/4 MA grid cur- 
rent. Under no conditions should the final be operated any further in 
the grid current region. Adjust the final tuning for a dip in plate cur- 
rent. Increase loading control (counter-clockwise direction) until the 
plate current starts to increase, then re-dip plate current with the 
final tune control. Repeat the two steps until the dip is near the SSB 
point on the meter. During the tune up, it may be necessary to re- 
adjust the Drive Control to keep the grid current between 0 and 1/4 
MA, The point at which grid current barely starts is the proper drive 
condition for linear operation. Switch function switch to CW to mon- 
itor output RF and retouch final tuning and loading control for max- 


imum output. Do not allow the final to be operated above the AM 


ea ee eee 


perly loaded. 

Select desiredupper orlower sideband with the mode switchand while 
talking into the mike, advance the audio gain until the plate current 
kicks up to approximately the AM point on the plate current meter. 
In all positions, except CAL, the 0-10 meter will now indicate rela- 


tive output. 


MANUAL OPERATION 

The transmitter can be controlled manually by switching the function 
switch to the Manual position. In this position the proper bias voltage 
is applied to the second mixer, the driver and the final for transmitt- 


ing in any mode of operation. When the transmission is complete, the 


mode switch should be returned to the standby position. This re- 
moves the operating bias and applies cut-off bias to the VFO mixer, 
driver and final stages. The mode switch should be set to the Manual 
position when operating CW. In this mode, the key is performing the 
function of turning the mixer and driver stages on and off. Bias is 


applied to the 2nd mixer, driver and final in the standby position. 


VOX OPERATION 

Connect the VOX Anti-trip connections as shown in figure (1). Set the 
function switch to the VOX position. Adjust the VOX gain (internal 
control) until the VOX relay just operates, while close talking in the 
microphone. For VOX operation, close talking may be necessary to 
prevent background noises from activating the VOX circuitry. The 
audio gain should be reset when close talking in the microphone until 
the plate current deflects up to the AM point on the plate current me- 
ter. Adjust the VOX anti-trip control until the receiver, (set for com- 
fortable listening level), will not cause the VOX relay to trip. It may 
be necessary to re-set the VOX Gain slightly after this VOX Anti- 


trip adjustment in order to compensate for the VOX Anti-trip level. 


AM OPERATION 


To operate on AM, tune up as on SSB, then place transmitter mode 
switch to the AM position. The final plate current meter should be set 
to the AM position by the drive control. Advance the audio gain so 


that on voice peaks, the plate current meter and output meter barely 


eos On 1 


flickers. 


CH OPERATION 


To operate on CW, insert key in key jack (located at the rear of the 
transmitter chassis), rotate the audio gain fully counter-clockwise, 
set the mode switch to CW and tune up as on SSB. Set the Drive Cone 
trolso that the final plate current is at the CW point on the meter. Do 


not maintain key down conditions for extended periods. 


RECEIVER MUTING AND ANTENNA RELAY SWITCHING 

There is -105 volts available at terminal strip TBI to be used for re- 
ceiver muting. The -105V is fed through an internal 470K resistor. 
In order to utilize the -105V, connect this terminal to one of the 
switched contacts available at terminal strip TBl. With the -105V 
connected to the ''C'' terminal at TB1, and the receiver muting con- 
nection to the NO terminal, -105V can be applied to the receiver AVC 


system during transmission periods. 


ANTENNA RELAY SWITCHING 


Another: set of relay contacts provides switched 117VAC at the rear 
AC receptacle J3 for operating an external antenna relay. The norm- 
ally open (NO) the normally closed (NC) and the Common (C) avail- 
able at TB1 can be utilized also for any external function requiring 


switching of up to 5 amperes at 117V. 


De 


oe 
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ANTENNA AND GROUNDING REQUIREMENTS 


It is important that the final be loaded properly. With insufficient 
loading, the amplifier can be prematurely saturated and the output 
reduced, If it is loaded too heavily, the output will be below that of 
optimum coupling. In either case, sideband suppression will be de- 
graded. The pi-tuning coupling network in the TRI-X-500 is capable 
of loading the final amplifier into antenna resistances of 40-100 ohms 
on all bands. To obtain the full benefit of the harmonic suppression, 
loading and tuning of an unbalanced antenna system, it is essential 
that intended RF grounds are at ground potential. Good grounds can 
be obtained by connecting the ground point of the transmitter to water 
pipes or metal structual members that are earth grounds. (Use # 14 
or larger wire, or copper ribbon). Where true earth grounds are not 
practical, the use of simple counter-poise or a system of conductors 
having a low effective impedance may be helpful. It is recommended 


that for balanced antenna systems, an antenna coupler be employed. 
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SECTION III 
PRINCIPLES OF OPERATION 


DESCRIPTION OF OPERATION 


Your new TRI-X-500 Single Sideband transmitter has been conservately 
designed and ruggedly constructed to afford you dependable high quality 
operation. This unit covers the 80, 40, 20, 15 and 10 meter amateur 
bands. The 500 KC tuning range is spread out on an 8 inch slide rule 
type dial, employing flywheel tuning and a 110:1 tuning ratio for smooth 
tuning and operating ease. This transmitter will operate in the SSB (up- 
per and lower), CW and AM mode. The power rating for SSB is 500 W 


PEP, 400 W plate input for CW, and 300 W plate input for AM. 


Excellent frequency stability is obtained through the use of air trim- 
mers, NPO and type N capacitors and a ceramic coil form in the VFO. 
The housing is ruggedly constructed for maximum rigidity, minimizing 
oscillator frequency changes caused by mechanical distortion. Voltage 
regulation is employed in the plate and screen supply of the VFO oscil- 
lator tube (V8) to reduce voltage caused instability. These factors, in 
conjunction with a differential temperature compensating capacitor net- 
work in the VFO assembly, result in a temperature caused frequency 
change of less than 50 cps after the first 30 minutes of warm up. Initial 
drift is further reduced by keeping the VFO filament energized as long 
as the transmitter is plugged into a 117V AC line. 


In order to achieve single sideband suppressed carrier transmission 


characteristics, a diode balanced modulator followed by a mechanical 
filter FL-1l is employed. Balancing is not critical and carrier rejection 
is greater than 50 db. Unwanted sideband rejection is in excess of 40 db. 
The balanced modulator is driven by the crystal controlled 453.2 KC 
carrier oscillator (VIA). A preset carrier level is fed directly into the 
lst mixer, by-passing the balanced modulator and mechanical filter when 
the mode switch Sl is in the CAL, AM or CW position. With Sl set for 
USB or LSB, the balanced modulator and mechanical filter is not by- 
passed, and carrier suppression in the order of 50 db or greater is ob- 


tained. 


Upper or lower sideband operation is obtained by heterodyning the output 
of the balanced modulator against a crystal controlled USB-LSB oscile 
lator (V3A or V3B) in the lst mixer, V2. The resultant output frequency 
of 2.54mc contains upper or lower sideband information, depending upon 
which oscillator (2993.2 KC or 2086. 8 KC)is selected by the mode switch 
(Sl). The 2.54 mc SSB signal is further amplified in the amplifier and 
power control stage (V4A) and then coupled to the 2nd mixer (V5) in 
conjunction with the 5.96 - 6.46 mc output of the VFO (V8), that is coup- 


led to (V5) by the buffer amplifier (V4B). 


Following the 2nd mixer is a 500 KC wide filter (F1-2) and amplifier 
stage (V6) to provide the proper amplitude and purity of the 8.5 - 9.0 
me SSB signal for the final mixer. In order to obtain the desired output 


frequency, the signal in the 8.5 to 9.0 mc range is mixed with the output 


of the band select crystal oscillator (V7B) in the third mixer (V7A). 


This final signal, now at the required frequency is amplified by a power 
pentode (V9) to the proper level for driving the 4X150/7034 final amp- 
lifier (V10). The pi-type plate circuit of the final provides for harmonic 
suppression as well as a means of matching into antenna impedances of 


40-100 ohms. 


Audio from a high impedance microphone is amplified in V1ZA and V12B 
and coupled to cathode follower V1B from the audio gain control R12. 
The output from the cathode follower V1B is then fed to the balanced 
modulator. Audio is coupled to the VOX amplifier (V13A) by the VOX 
gain control R13. The VOX control tube (V13B) driven by the VOX amp- 
lifier (V13A), controls relay (Kl) providing the necessary bias switching 
for transmit operation and performing external switching functions. Sig- 
nalacquired from me receiver speaker is coupled to the anti-trip trans- 
former (T6) via TBl. The output of T6 is rectified and fed to the VOX 
relay amplifier (V13B) via the anti-trip control. Rectified voltage from 
the anti-trip circuitry provides the necessary holding bias so that the 
loud speaker output will not activate the VOX circuitry. Speech energy 
into the microphone will provide a positive VOX voltage and overide the 
negative anti-vox voltage of the anti-trip circuitry, closing relay Kl and 


thereby activating the transmitter. 


Automatic load control is provided in the TRI-X-500 to maintain an ad- 


justed signal level at the input to the final. When the positive peaks of 


the driving voltage from V9 exceed the grid bias on the final (V10) grid 
current flows and the resulting audio envelope is detected by diodes 
V11A and V11B. The negative ALC voltage produced controls the gain 
of V4, allowing a high average level of modulation without excessive final 
grid current. Thus, the final amplifier can be operated at its maximum 
capability and not be overdriven on signal peaks. The output and final 
grid current meter and the plate current meter mounted on the front 
panel provide accurate monitoring information for both alignment and 
operation of the TRI-X-500. A relative power output indication is ob- 
tained by rectifying a portion of the output RF by diode CRI and driving 
the 0-10 output meter on the front panel. Final grid current is indicated 
by this same meter (0 to 1 ma) when the mode switch is in the CAL posi- 
tion. 

The primary power circuitry consist of a thermal time delay (S5) and 
power relay KZ. When AC power is applied to the transmitter, the time 
delay allows 1 minute for the application of all biases voltages and fila- 
ment warm-ups. After 1 minute relay K2 is energized, applying primary 
power to the plate supply transformer which supplied the plate voltage to 
the mercury and low voltage rectifiers. Relay K2 is held energized by a 
set of holding contacts and time delay (S5) is removed from the relay 
circuit. In the event the primary AC power is interrupted, relay K2 
drops out, turning off the transmitter. When power is reapplied, the 
time delay is again reinserted and allows the 1 minute warm-up period 


for the filaments and application of the bias voltages. 


The bias voltage for the final and driver stages is obtained from a sep- 
arate bias transformer and silicon rectifier (CR4) and is regulated by 
V17. This supply is energized as soon as the line plug is connected to 
117V AC. The standby light will remain lit as long as the transmitter 
line cord is connected, indicating the presence of bias voltages in the 
unit. When switching to Manual, the transmit light will indicate and the 


standby light will be extinguished. 


Screen voltage for the final is obtained by three VR-105's, V18, V19 and 


V20, in series as part of the high voltage bleeder string. 


Voltage regulation for the VFO and high frequency crystal oscillators is 
accomplished by the VR150 regulator V16. Cooling requirements of the 
4X150/7034 final are adequately met by a heavy duty blower mounted on 


the power chassis. 


The R.F. level is adjustable up to 500 watts PEP by front panel DRIVE 
control R44, that sets the gain of the 2.54 mc amplifier. This allows 
the TRI-X-500 to be utilized as a driver for linears up to the legal limit. 
The spotting level control R81 (front panel) permits the amount of RF fed 
to the final driver to be controlled (final biased to cutoff) by setting the 
bias level on the second mixer (V5) and driver (V8). This permits the 
operator to zero beat a desired frequency or to talk onfrequency without 


the final being energized. 


CW operation is obtained by grid block keying of the second mixer and 


driver stages. Keying jack J2 is located at the rear of the transmitter. 


The input power requirement for the transmitter is 117V AC, 50/60 


cycle single phase AC line source. 
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SECTION IV 
SERVICE 


AIR SYSTEM 


Cooling air is forced by the blower into the grid compartment of the final 
amplifier to maintain base seal and anode temperature within the manu- 
facturers ratings. Over long periods, a large volume of air will have 
been forced through the cooling passages and out the back of the trans- 
mitter. Itis advisable to remove the cover over the final compartment 
and remove any accumulation of dust, especially that which may collect 
in the tube anode fins and some of the circuit components. To facilitate 
dust removal, use a small fibre brush to loosen the dust which may have 
collected. A check for dust accumulation should be made atleast every 
3 months under continous operation conditions and more often under ad- 


verse conditions. 


CARRIER BALANCE ADJUSTMENT 

Set the bandswitch to any convenient band and tune and load the trans- 
mitter for SSB operation, Place the mode switch in the upper or lower 
sideband position. Couple the receiver loosely to the transmitter. Ade- 
quate coupling can be obtained by removing the antenna leadfrom the re- 
ceiver. If the signal strength is still too great, reduce the transmitter 
output by means of the Drive Control, until the receiver S meter indi- 
cates near full scale. Do not overload the receiver. Rotate the audio 


gain fully counter-clockwise and adjust the balance controls, located on 


the balance modulator sub-chassis at the left of the VFO, for carrier 
null. Check null on both upper and lower sideband positions and rebal- 


ance for approximately the same null on both sideband positions. 


VFO CALIBRATE 

The VFO calibration can be touched-up by adjustment of the VFO-CAL 
trimmer (C40), located on the rear left side of the VFO assembly. This 
are See has been factory preset and normally should not have to be 
adjusted. Due to component aging, however, some slight re-adjustment 
may be necessary after long term service. 

VFO temperature compensation has been factory adjusted and should not 
require any further attention. Should a small adjustment be indicated, 
after long term service, capacitor C43, located on the front of the VFO 
housing can be reset. The notch in the capacitor shaft set in the upward 
position would indicate full negative compensation and in the lower posi- 


tion - zero compensation, 


SECTION V 
SPECIFICATIONS 


GENERAL 

The TRI-X-500 is capable of covering all the amateur band frequencies 
from 80 meters through 10 meters. All crystals for amateur operation 
included. Coverage for each band switch position is the 500 KC starting 


with the low frequency end of each band. 


SPECIFICATIONS 


FREQUENCY RANGE: 3.5 to 29.5 mc with crystals 
supplied 

BAND COVERAGE: 80 meters 3.5 - 4.0me 
40 meters faUe@) (5.5 INC 
20 meters 14.0 - 14.5 mc 
15 meters Zip we=se Ll. OFINS 
10 meters 26..0'= 28.5 me 
10 meters 28.5 - 29.0 mc 
10 meters 29,0 =] 2925 mc 
(Crystal for 29.5 to 30 mc 
available) 


MODES - SINGLE SIDEBAND (Upper or Lower) 
TYPE OF SERVICE SSB Continous 

AM Continous 

CW 50% Duty Cycle 
PLATE POWER INPUT 500 watts PEP - SSB 

, 400 watts - CW 

300 watts - AM 

MICROPHONE INPUT High Impedance 


RF OUTPUT Pi Network Output 40-100 ohms 


FREQUENCY STABILITY 


KEYING 


AUDIO FREQUENCY 
RESPONSE 


CARRIER SUPPRESSION 


OSCILLATOR FEED-THROUGH 
MIXER PRODUCTS 


THIRD ORDER DISTORTION 


SIZE 


WEIGHT 


POWER CONSUMPTION 


Total drift not more than 
50 cps after warm-up 


Grid Block Keying 


300 - 3000 cps + 6 db 


50 db down from output signal 


50 db down from output signal 


30 db down from output signal 
g" x 19!! x 17" 
95 lbs. 


Standby - 145 watts 
SSB peak envelope power 645 watts 


AMPL 3RO MIXER 
- 3.5-29.5 MC 
6AHG 8.5-9.0 MC + 6aws 
v6 V7A 


12.5 MC 

HF XTAL_ | 6.0 Mc 
23.0 MC 
FOS 30.0 MC 
2 SAWS 37.0 MC 
V7B 37.5 MC 
38.0 MC 


117 VAC 


THERMAL 


FILAMENT Titi 
XMTR DELAY 
T7 


ss 


DRIVER 3.5-29.5 MC FINAL 
6AG7 4X150/7034 RF OUT 
v3 vio 
RF 
are METERING 
RECT CIRCUIT 
vst IN34A 
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B+ 
POWER 
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POWER 
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+300 V 
+150 V REG 
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STANDARD FORM WARRANTY 


ADOPTED BY THE RADIO MANUFACTURERS ASSOCIATION, INC. 


This equipment is warranted to be free from defective material 
and workmanship and repair or replacement will be made of any part 
which under normal installation, use and service discloses defect, 
provided the unit is delivered by the owner to the manufacturer or 
through the authorized radio dealer or wholesaler from whom pur- 
chased, intact, for examination, with all transporation charges pre- 
paid to the factory, within ninety days from the date of sale to original 
purchaser, and provided that such examination, discloses in the mane 
ufacturer's judgement that it is thus defective. 


This warranty does not extend to any radio products which have 
been subjected to misuse, neglect, accident, incorrect wiring, im- 
proper installation, or to use in violation of instructions furnished by 
the manufacturer, nor extend to units which have been repaired or 
altered outside of the factory, nor to cases where the serial number 
thereof has been removed, defaced or changed, nor to accessories 
used therewith of other manufacture. 


Any part of a unit approved for remedy or exchange hereunder 
will be remedied or exchanged by the authorized radio dealer or 
wholesaler without charge to the owner. ; 


This warranty is in lieu of allother warranties expressed or im- 
plied and no representative or person is authorized to assume for the 
manufacturer any other liability in connection with the sale of their 
radio products. 


Tri-State Electronics,Inc. reserves the right to make any change 
in design or to make addition to, or improvements in, its products 
without imposing any obligations upon itself to install them in its pro- 
ducts previously manufactured. 


THE TRI-X-500 


AMATEUR BAND TRANSMITTER 


80 - 10 METERS 


Operating And Service Information 


TRI-STATE ELECTRONICS, INC. 
2734 LEE HIGHWAY 
FALLS CHURCH, VA. 
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SECTION | 
INSTALLATION 


UNPACKING 


Inspect the transmitter for any possible shipping damage after it is re- 
moved from the shipping carton. Do not ship damaged equipment back 
to the manufacturer until authorized to do so by the manufacturer. In 
the event of damage incurred in transit, claims against the carrier de- 
livering the equipment must be made with the carrier's agentat the point 
of delivery. Notify the Company in the event such a claim is filed with 
the carrier. Save the shipping carton and packing material. It may come 


in handy in the event shipping or storage is contemplated. 


INITIAL CHECKS 


Check to see that the rectifier plate caps are in place and all tubes and 
crystals are fully in their sockets. (The time delay tube is in a sepa- 
rate carton). Check all controls and switches for freedom of operation 
DO NOT install the time delay tube in it's socket prior to connecting the 


transmitter to the 117V AC line. (See Section 2.1). 


COOLING REQUIREMENTS 

The TRI-X-500 transmitter is designed as a complete desk top trans- 
mitter. When installing this unit, there are certain requirements that 
should be met in order to obtain the optimum capability and long life 
designed into the equipment. 

It is imperative that this unit, like other high-power transmitters, have 
adequate air circulation for proper cooling. Cooling air is drawn in the 
unit along the extreme sides at the eee eee rear perforated portion of 
the cabinet and above He upper edge of the front panel. The internal 
airflow in through the final tube anode fins through the Final Amplifier 
Housing. All the air is then expelled through the rear of the final com- 
partment. Leave at least six inches of space between the rear of the 

transmitter see any obstructions such as a wall or other electronic 
equipment. Do not place the transmitter on other heat generating de- 
vices, or in such a way that excessively hot air from radiators or other 


heating units are likely to be drawn in the intake areas. 


POWER REQUIREMENTS 

Power line considerations are also portant as an installation with 
inadequate wiring cannot supply the eta primary eee at the trans- 
mitter, especially under fully loaded key down conditions. The power 
line should be capable of supplying at least TAY Sess for fhe trans- 
mitter not including the accessory equipment. Allow adequate reserves 


for supplying the other pieces of equipment at the installation. Included 


is a three wire power cord for maintaining proper grounding of the unit. 
If a three prong wall receptacle is not available, use an adapter plug and 
ground the free lead to the electrical conduit or other good ground, This 
is not to be depended upon as an RF ground. (See papagraph 2.2.7 for 


transmitter grounding requirements). 


STATION CONNECTIONS 

Refer to figure (2) for interconnection of associated equipment. Switch- 
ing contacts of the transmit-receive relay Kl are available at the rear 
terminal strip (TBl). These provide for receiver muting and antenna 
relay operation. Vox anti-trip connections are also provided on term- 
inal strip (TB1) and are designed for use across a4ohm receiver speake 
er output transformer. Higher speaker transformer impedances would 
require a series dropping resistor. A spotting signal output terminal is 
also provided on (TBl) and should be connected to the receiver ground 
terminal adjacent to the antenna input. This insures the coupling ofa 
controllable amount of RF from the transmitter eer stage for receiver 
spotting. The lead from the spotting connection to the receiver should 
be of the Biielded type. Connecting the shield braid and center conductor 
of this lead to the proper terminals at the rear of the transmitter and 
grounding only the center conductor at the receiver antenna ground term- 


inal will provide adequate signal injection for spotting purposes. 
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SECTION 11 
OPERATION 


PRE-OPERATING PROCEDURE 

With the time delay tube removed, connect power cord to a 117V AC - 60 
cps source and turn the on-off switch to the ON position. The blower 
should function immediately upon energizing the transmitter. CAUTION - 
Do not leave the transmitter ON if the blower is not operating, as dam- 
age to the final amplifier may result. The standby light should indicate 
as soon as the transmitter is connected to the 117V AC line. This indi- 
cates the presence of bias voltages and VFO filament voltage as long as 
the function switch is in the standby position and the line cord is plugged 
in. 

CAUTION - IF THE STANDBY LIGHT DOES NOT INDICATE, DO NOT 
ATTEMPT TO OPERATE THE TRANSMITTER AS DAMAGE TO THE 
FINAL TUBE MAY RESULT. : 

With the primary power thus applied, and the time delay tube out of it's 
socket, the mercury ees rectifier filaments should now be lit. The 
transmitter should be allowed to remain in this state at least 30 minutes 
to insure proper operation of the mercury vapor rectifiers. 

After 30 minutes remove all power from the unit and place the time delay 
tube in it's socket. The preheating of the mercury vapor rectifiers is 
only necessary when the ransivices has been shipped or whenever the 
rectifiers are replaced. 

CAUTION - THE HIGH VOLTAGE PRESENT IN THIS TRANSMITTER IS 


EXTREMELY HAZARDOUS. TWO THOUSAND (2,000) VOLTS ARE 


Baie ee 


DEADLY AND CAN ALSO CAUSE SERIOUS INJURY TO CARELESS 
PERSONNEL. LEAVE NO ROOM FOR MISTAKES - TREAT THESE 
POTENTIALS WITH THE RESPECT THEY SO SURELY DESERVE! 
Set the following controls to their counter-clockwise position: 

Spot Level 

Audio Gain 

Drive 

On-Off (transmitter in off position) 
Set the function switch to the STANDBY POSITION. 
Set the mode switch to the USB or LSB POSITION. 
Rotate the On-Off Switch to the ON POSITION. 
After 1 minute, the power relay K2 will be energized and the trans- 
mitter can be operated. 
Switch the function switch to MAN (Manual). The final plate current 
meter should indicate between the bias mark and zero. This is a 
pre-set adjustment. Should an adjustment become necessary, re-set 
the bias potentiometer on the power supply chassis for the correct 
value. (The ee plate current of the final is approximately 50 to 
100 MA, and should be set while monitoring a two-tone test signal 
method display on an oscilloscope. ) 
TRANSMITTER TUNING 
SINGLE SIDEBAND OPERATION 
Connect hee impedance mike to microphone connector located at the 
rear of the transmitter chassis. 


Connect antenna of 40-100 ohms impedance to the coaxial antenna 


connector also located at the rear of the transmitter chassis. THE 
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TRANSMITTER SHOULD NOT BE OPERATED WITHOUT THE PRO- 
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GREATER THAN 2:1, 

Place the band switch to the desired band. Turn the audio gain con- 
trol fully counter-clockwise and rotate the final loading control fully 
clockwise. Set the Drive (output) Control (located at the left of the 
final tuning control) to the fully counter-clockwise position. 

Place the transmitter mode switch to the CW position. Set the VFO 
to the frequency desired, (The VFO tunes 500 KC on all band posi- 
tions.) Position the transmitter function switch to manual and adjust 
the Driver Control nite tuning the drive control to obtain a small de- 
flection on the plate meter. Tune the driver to maximize the plate 
current indication and by means of the Drive Control DO NOT ALLOW 
THE PLATE CURRENT TO EXCEED THE AM INPUT RATING, as 
indicated by the plate current meter, for long periods. 

Adjust the final tuning and loading controls for an indication on the 0- 
10 relative output meter. This provides a very approximate setting of 
the final tuning and loading controls which enables ihe operator to 
tune up more conveniently when full drive is epeed to the final. 
Under no conditions should the final be operated with insufficient load- 
ing for extended periods, especially on the eet power exceeds the 
AM rating. Permanent damage to the re Sir will wey due to the 
extreme heat developed. 

Set the mode switch to CAL position. In this poi tae the 0-10 panel 


meter will monitor final grid current from 0 to 1.0 MA. Adjust the 


Cece .t 


Drive Control until the meter indicates from 0 to 1/4 MA grid cur- 
rent. Under no conditions should the final be operated any further in 
the grid current region. Adjust the final tuning for a dip in plate cur- 
rent. Increase loading control (counter-clockwise direction) until the 
plate current starts to increase, then re-dip plate current with the 
final tune control. Repeat the two steps until the dip is near the SSB 
point on the meter. During the tune up, it may be necessary to re- 
adjust the Drive Control to keep the grid current between 0 and 1/4 
MA. The point at which grid current barely starts is the proper drive 
condition for linear operation. Switch function switch to CW to mon- 
itor output RF and retouch final tuning and loading control for max- 


imum output. Do not allow the final to be operated above the AM 


perly loaded. 

Select desiredupper orlower sideband with the mode switchand while 
talking into the mike, advance the audio gain until the plate current 
kicks up to approximately the AM point on the plate current meter. 
In all positions, except CAL, the 0-10 meter will now indicate rela- 


tive output. 


MANUAL OPERATION 

The transmitter can be controlled manually by switching the function 
switch to the Manual position. In this position the proper bias voltage 
is applied to the second mixer, the driver and the final for transmitt- 


ing in any mode of operation. When the transmission is complete, the 


mode switch should be returned to the standby position. This re- 
moves the operating bias and applies cut-off bias to the VFO mixer, 
driver and final stages. The mode switch should be set to the Manual 
position when operating CW. In this mode, the key is performing the 
function of turning the mixer and driver stages on and off. Bias is 


applied to the 2nd mixer, driver and final in the standby position. 


VOX OPERATION 

Connect the VOX Anti-trip connections as shown in figure (1). Set the - 
function switch to the VOX position. Adjust the VOX gain (internal 

control) until the VOX relay just operates, while close talking in the 

microphone. For VOX operation, close talking may be necessary to 

prevent background noises from activating the VOX circuitry. The 

audio gain should be reset when close talking in the microphone until 

the plate current deflects up to the AM point on the plate current me- 
ter. Adjust the VOX anti-trip control until the receiver, (set for com- 
fortable listening level), will not cause the VOX relay to trip. It may 

be necessary to re-set the VOX Gain slightly after this VOX Anti-e 


trip adjustment in order to compensate for the VOX Anti-trip level. 


AM OPERATION 


To operate on AM, tune up as on SSB, then place transmitter mode 
switch to the AM position. The final plate current meter should be set 
to the AM position by the drive control. Advance the audio gain so 


that on voice peaks, the plate current meter and output meter barely 


fap PAA ae 


flickers. 


CW OPERATION 

To operate on CW, insert key in key jack (located at the rear of the 
transmitter chassis), rotate the audio gain fully counter-clockwise, 
set the mode switch to CW and tune up as on SSB. Set the Drive Cone 
trolso that the final plate current is at the CW point on the meter. Do 


not maintain key down conditions for extended periods. 


RECEIVER MUTING AND ANTENNA RELAY SWITCHING 

There is -105 volts available at terminal strip TBI to be used for re- 
ceiver muting. The -105V is fed through an internal 470K resistor. 
In order to utilize the -105V, connect this terminal to one of the 
switched contacts available at terminal strip TBl. With the -105V 
connected to the ''C'' terminal at TB1, and the receiver muting con- 
nection to the NO terminal, -105V can be applied to the receiver AVC 


system during transmission periods. 


ANTENNA RELAY SWITCHING 


Another set of relay contacts provides switched l1I7VAC at the rear 
ACG receptacle J3 for operating an external antenna relay. The norm- 
ally open (NO) the normally closed (NC) and the Common (C) avail- 
able at TBl can be utilized also for any external function requiring 


switching of up to 5 amperes at 117V. 
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ANTENNA AND GROUNDING REQUIREMENTS 


It is important that the final be loaded properly. With insufficient 
loading, the amplifier can be prematurely saturated and the output 
reduced, If it is loaded too heavily, the output will be below that of 
optimum coupling. In either case, sideband suppression will be de- 
graded. The pi-tuning coupling network in the TRI-X-500 is capable 
of loading the final amplifier into antenna resistances of 40-100 ohms 
on all bands. To obtain the full benefit of the harmonic suppression, 
loading and tuning of an unbalanced antenna system, it is essential 
that intended RF grounds are at ground potential. Good grounds can 
be obtained by connecting the ground point of the transmitter to water 
pipes or metal structual members that are earth grounds. (Use # 14 
or larger wire, or copper ribbon). Where true earth grounds are not 
practical, the use of simple counter-poise or a system of conductors 
having a low effective impedance may be helpful. It is recommended 


that for balanced antenna systems, an antenna coupler be employed. 
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SECTION I11 
PRINCIPLES OF OPERATION 


DESCRIPTION OF OPERATION 


Your new TRI-X-500 Single Sideband transmitter has been conservately 
designed and ruggedly constructed to afford you dependable high quality 
operation. This unit covers the 80, 40, 20, 15 and 10 meter amateur 
bands. The 500 KC tuning range is spread out on an 8 inch slide rule 
type dial, employing flywheel tuning and a 110:1 tuning ratio for smooth 
tuning and operating ease. This transmitter will operate in the SSB (up- 
per and lower), CW and AM mode. The power rating for SSB is 500 W 


PEP, 400 W plate input for CW, and 300 W plate input for AM. 


Excellent frequency stability is obtained through the use of air trim- 
mers, NPO and type N capacitors and a ceramic coil form in the VFO. 
The housing is ruggedly constructed for maximum rigidity, minimizing 
oscillator frequency changes caused by mechanical distortion. Voltage 
regulation is employed in the plate and screen supply of the VFO oscil- 
lator tube (V8) to reduce voltage caused instability. These factors, in 
conjunction with a differential temperature compensating capacitor net- 
work in the VFO assembly, result in a temperature caused frequency 
change of less than 50 cps after the first 30 minutes of warm up. Initial 
drift is further reduced by keeping the VFO filament energized as long 
as the transmitter is plugged into a 117V AC ‘ate 


In order to achieve single sideband suppressed carrier transmission 


characteristics, a diode balanced modulator followed by a mechanical 
filter FL-1 is employed. Balancing is not critical and carrier rejection 
is greater than 50 db. Unwanted sideband rejection is in excess of 40 db. 
The balanced modulator is driven by the crystal controlled 453.2 KC 
carrier oscillator (VIA). A preset carrier level is fed directly into the 
lst mixer, by-passing the balanced modulator and mechanical filter when 
the mode switch Sl is in the CAL, AM or CW position. With Sl set for 
USB or LSB, the balanced modulator and mechanical filter is not by- 
passed, and carrier suppression in the order of 50 db or greater is ob- 


tained. 


Upper or lower sideband operation is obtained by heterodyning the output 
of the balanced modulator against a crystal controlled USB-LSB oscile 
lator (V3A or V3B) in the lst mixer, V2. The resultant output frequency 
of 2.54mc contains upper or lower sideband information, depending upon 
which oscillator (2993.2 KC or 2086. 8 KC)is selected by the mode switch 
(Sl). The 2.54 mc SSB signal is further amplified in the amplifier and 
power control stage (V4A) and then coupled to the 2nd mixer (V5) in 
conjunction with the 5.96 - 6.46 mc output of the VFO (V8), that is coup- 


led to (V5) by the buffer amplifier (V4B). 


Following the 2nd mixer is a 500 KC wide filter (F1-2) and amplifier 
stage (V6) to provide the proper amplitude and purity of the 8.5 - 9.0 
me SSB signal for the final mixer. In order to obtain the desired output 


frequency, the signal in the 8.5 to 9.0 mc range is mixed with the output 


of the band select crystal oscillator (V7B) in the third mixer (V7A). 


This final signal, now at the required frequency is amplified by a power 
pentode (V9) to the proper level for driving the 4X150/7034 final amp- 
lifier (V10). The pi-type plate circuit of the final provides for harmonic 
suppression as well as a means of matching into antenna impedances of 


40-100 ohms. 


Audio from a high impedance microphone is amplified in V12A and V12B 
and coupled to cathode follower V1B from the audio gain control R12. 
The output from the cathode follower VIB is then fed to the balanced 
modulator, Audio is coupled to the VOX amplifier (V13A) by the VOX 
gain control R13. The VOX control tube (V13B) driven by the VOX amp- 
lifier (V13A), controls relay (K1) providing the necessary bias switching 
for transmit operation and performing external switching functions. Sig- 
nalacquired from the receiver speaker is coupled to the anti-trip trans- 
former (T6) via TBl. The output of T6 is rectified and fed to the VOX 
relay amplifier (V13B) via the anti-trip control. Rectified voltage from 
the anti-trip circuitry provides the necessary holding bias so that the 
lon speaker output will not activate the VOX circuitry. Speech energy 
into the microphone will provide a positive VOX voltage and overide the 
negative anti-vox voltage of the anti-trip circuitry, closing relay Kl and 


thereby activating the transmitter. 


Automatic load control is provided in the TRI-X-500 to maintain an ad- 


justed signal level at the input to the final. When the positive peaks of 


the driving voltage from V9 exceed the grid bias on the final (V10) grid 
current flows and the resulting audio envelope is detected by diodes 
V11A and V11B. The negative ALC voltage produced controls the gain 
of V4, allowing a high average level of modulation without excessive final 
grid current. Thus, the final amplifier can be operated at its maximum 
capability and not be overdriven on signal peaks. The output and final 
grid current meter and the plate current meter mounted on the front 
panel provide accurate monitoring information for both alignment and 
operation of the TRI-X-500. A relative power output indication is ob- 
tained by rectifying a portion of the output RF by diode CRI and driving 
the 0-10 output meter on the front panel. Final grid current is indicated 
by this same meter (0 to 1 ma)when the mode switch is in the CAL posi- 
tion. 

The primary power circuitry consist of a thermal time delay (S5) and 
power relay K2. When AC power is applied to the transmitter, the time 
delay allows 1 minute for the application of all biases voltages and fila- 
ment warm-ups. After 1 minute relay K2 is energized, applying primary 
power to the plate supply transformer which supplied the plate voltage to 
the mercury and low voltage rectifiers. Relay K2 is held energized by a 
set of holding contacts and time delay (S5) is removed from the relay 
circuit. In the event the primary AC power is interrupted, relay K2 
drops out, turning off the transmitter. When power is reapplied, the 
time delay is again reinserted and allows the 1 minute warm-up period 


for the filaments and application of the bias voltages. 


The bias voltage for the final and driver stages is obtained from a sep- 
arate bias transformer and silicon rectifier (CR4) and is regulated by 
V17. This supply is energized as soon as the line plug is connected to 
117V AC. The standby light will remain lit as long as the transmitter 
line cord is connected, indicating the presence of bias voltages in the 
unit. When switching to Manual, the transmit light will indicate and the 


standby light will be extinguished. 


Screen voltage for the final is obtained by three VR-105's, V18, V19 and 


V20, in series as part of the high voltage bleeder string. 


Voltage regulation for the VFO and high frequencycrystal oscillators is 
accomplished by the VR150 regulator V16. Cooling requirements of the 
4X150/7034 final are adequately met by a heavy duty blower mounted on 


the power chassis. 


The R.F. level is adjustable up to 500 watts PEP by front panel DRIVE 
control R44, that sets the gain of the 2.54 mc amplifier. This allows 
the TRI-X-500 to be utilized as a driver for linears up to the legal limit. 
The spotting level control R81 (front panel) permits the amount of RF fed 
to the final driver to be controlled (final biased to cutoff) by setting the 
bias level on the second mixer (V5) and driver (V8). This permits the 
operator to zero beat a desired frequency or to talk onfrequency without 


the final being energized. 


CW operation is obtained by grid block keying of the second mixer and 


driver stages. Keying jack J2 is located at the rear of the transmitter. 


The input power requirement for the transmitter is 117V AC, 50/60 


cycle single phase AC line source, 


BLOWER 
BI 


aici 
106 | 1 siea| 
[ee 
B= ats 
| 1 | 


T2 T3 
BOR 


ee L9 O 


mmovcccss: 


U7 U6 LIS U4 LI3 Li2 


TOP VIEW 
FIG. 5 


or Sa - _ 2 m 
i he, oa 
/ “A ‘a. ae ee 
e 9 an nie 
= a 1 es a 7 
= thet ersiirog ine a la 
2.9 fae? A ne SUSee 
a pT Amcee te t eaeedte ce sans 
es 3 f 
ee + i 
cc Agee _ “~~ —— off 
oath _ * re) 
- 4 
OP eam | |e 
. : wah i bh 
ane 4) 
‘ / ‘ Fe ‘ 
eo = ont 
O12 ; i. 
Lz — if j 
74 
: : ‘ i, ; a i | 
t -. od c ' a % , 
" 4 - ; ‘ . iH , b PY a 
Twi ; | kobe - ee ee co Vi j _ - 
I SOOO S) 
: “oF 3 I g : 4. 
a | : , Le 
r = — jtendein y Eye aa 7 ee me 
| ya =) by k 1 
. v) " iol ar" (we 4 
{ bu A : 
eis aun 
f en “4 
> 
7 a eel 
& ; ' (eo | 
- j 
~ = oem Romeo 
‘ r 
i, : 
' ; - ad —_ lee 
; 4 pe re 
9 pay 
: = Te 
S a ~ a ee 
3 a e27 as 
| j 
ae 
we owe . rl 
cede 
way soe! 
e BA Ss 
- a 
sy > 
i Rig > 
i 7) ‘ 
' ‘ * 7 
2 - - a 
‘ ' ¥ . 
7 ~~ : eT ‘phat 


300V 


210V 


SOV 
REG 


Oj]n Sh] 


aa 2000 Vv 
75K, 100W 


320 V 


-105v 
REG 


OF as ce 


NO. 47 


tri-X 500 
SCHEMATIC — POWER SUPPLY 
FIGURE 7 


‘ 


a end 


Ere Nv ee meen” 


_ 
‘ — -." . z 
‘ 3 
5 y 
3 b 
a re -4 t 
’ 
5 “ 
of 
= ~ ~¢ 


SECTION IV 
SERVICE 


AIR SYSTEM 


Cooling air is forced by the blower into the grid compartment of the final 
amplifier to maintain base seal and anode temperature within the manu- 
facturers ratings. Over long periods, a large volume of air will have 
been forced through the cooling passages and out the back of the trans- 
mitter. Itis advisable to remove the cover over the final compartment 
and remove any accumulation of dust, especially that which may collect 
in the tube anode fins and some of the circuit components. To facilitate 
dust removal, use a small fibre brush to loosen the dust which may have 
collected. A check for dust accumulation should be made atleast every 
3 months under continous operation conditions and more often under ad- 


verse conditions. 


CARRIER BALANCE ADJUSTMENT 

Set the bandswitch to any convenient band and tune and load the trans- 
mitter for SSB operation, Place the mode switch in the upper or lower 
sideband position. Couple the receiver loosely to the transmitter. Ade- 
quate coupling can be obtained by removing the antenna leadfrom the re- 
ceiver. If the signal strength is still too great, reduce the transmitter 
output by means of the Drive Control, until the receiver S meter indi- 
cates near full scale. Do not overload the receiver. Rotate the audio 


gain fully counter-clockwise and adjust the balance controls, located on 


the balance modulator sub-chassis at the left of the VFO, for carrier 


null, Check null on both upper and lower sideband positions and rebal- 


ance for approximately the same null on both sideband positions. 


VFO CALIBRATE 

The VFO calibration can be touched-up by adjustment of the VFO-CAL 
trimmer (C40), located on the rear left side of the VFO assembly. This 
page eect has been factory preset and normally should not have to be 
adjusted. Due to component aging, however, some slight re-adjustment 
may be necessary after long term service. 

VFO temperature compensation has been factory adjusted and should not 
require any further attention. Should a small adjustment be indicated, 
after long term service, capacitor C43, located on the front of the VFO 
housing can be reset. The notch in the capacitor shaft set in the upward 
position would indicate full negative compensation and in the lower posi- 


tion - zero compensation, 


SECTION V 
SPECIFICATIONS 


GENERAL 
The TRI-X-500 is capable of covering all the amateur band frequencies. 
from 80 meters through 10 meters. All crystals for amateur operation 


included. Coverage for each band switch position is the 500 KC starting 


with the low frequency end of each band. 


SPECIFICATIONS 


FREQUENCY RANGE: 3.5 to 29.5 mc with crystals 


supplied 

BAND COVERAGE: 80 meters 3.5 - 4.0mece 
40 meters Te Oper Core 
20 meters 14,0 - 14.5 mc 
15 meters 2h Overc1 > mc 
10 meters 20. UrekeGs-3 mic 
10 meters 28.5 - 29..0 mc 
10 meters 29.0 = 29.5 mc 


(Crystal for 29.5 to 30 mc 


available) 


MODES - SINGLE SIDEBAND (Upper or Lower) 


TYPE OF SERVICE . 
PLATE POWER INPUT 


MICROPHONE INPUT 


RE OUT EUs 


SSB Continous 
AM Continous 
CW 50% Duty Cycle 


500 watts PEP - SSB 
400 watts - CW 
300 watts - AM 
High Impedance 


Pi Network Output 40-100 ohms 


FREQUENCY STABILITY Total drift not more than 
50 cps after warm-up 


KEYING Grid Block Keying 


AUDIO FREQUENCY 
RESPONSE 300 - 3000 cps + 6 db 


CARRIER SUPPRESSION 50 db down from output signal 


OSCILLATOR FEED- THROUGH 
MIXER PRODUCTS 50 db down from output signal 


THIRD ORDER DISTORTION 
30 db down from output signal 


SIZE OU ec Loca 
WEIGHT 95 lbs. 
POWER CONSUMPTION Standby - 145 watts 


SSB peak envelope power 645 watts 


